###### Strengths and limitations of this study

-   The systematic review described within this protocol will provide a synthesis of randomised controlled trials, outlining the relationship between interprofessional collaboration between general practitioner (GP) and pharmacist collaboration and its impact on patient's cardiovascular risk in the primary care setting.

-   Scanning reference lists of relevant studies, hand searching of key journals and citation searching of key papers will identify articles additional articles that may be overlooked by the search strategy.

-   Meta-analysis will be performed on data if variables are comparable and there is sufficient data.

-   The review described will be limited to GPs and pharmacists. We acknowledge that collaborative care includes other allied professionals such as nurse practitioners, dietitians, physiotherapists, who will not be included in the search criteria.

-   The review outlined in this protocol will measure disease-centred outcomes rather than patient-centred outcomes.

Background {#s1}
==========

Cardiovascular disease (CVD) continues to be a major contributor to mortality, morbidity and health expenditure in higher income countries and globally.[@R1] CVD is the second highest cause of years of life lost to premature mortality in most high income nations.[@R3] Low-income and middle-income nations also have a rising prevalence of chronic disease.[@R4] They have a proportionately younger population, yet the age-standardised mortality rate for CVD is greater than that of higher income nations.[@R4] This global trend in CVD indicates the need for transition of health research and health services to models of care, which are patient centred and improve health outcomes.

Despite the availability of low-cost evidence based treatment for CVD, there still remains is a significant treatment gap in those with established or at high risk of CVD in the primary care setting.[@R6] This gap in the uptake of preventative measures outlines an area to focus current resources with general practice being the ideal setting due to frequency of patient encounters. For example, in high income countries like Australia, 83% of Australians attend a general practitioner (GP) every year.[@R8] These consultations are opportunities to implement primary and secondary prevention measures including lifestyle advice, smoking cessation/avoidance advice and guideline-based pharmacotherapy.[@R9] However, with the rise of chronic disease, misdistribution of physicians across urban and rural regions and the high costs involved in physician-centred models of care, new models have been suggested including the utilisation of the skills of other health professionals such as pharmacists.[@R10]

Pharmacist-based interventions alone have been effective in the improvement of CVD outcomes.[@R11] Studies have shown that interventions involving pharmacists have been effective to reduce HbA1C in diabetic patients,[@R13] improve systolic blood pressure control[@R13] and reduce total cholesterol[@R14] measurements. In spite of this evidence, pharmacists remain an underused member of the multidisciplinary healthcare team within primary care.[@R16]

Despite the growing need to evaluate the use of multidisciplinary team models,[@R17] especially in chronic disease management.[@R18] There is little synthesised evidence available that analyses the effect of collaboration between GP and pharmacists on CVD outcomes. Two published systematic reviews have investigated the effect of the interprofessional relationship between GPs and pharmacists on patient outcomes. The first review, written in French incorporated literature up until December 2011.[@R19] This review was not disease or outcome specific. The second systematic review aimed to measure the impact of medication review on patient behaviour and did not evaluate the effect of the collaboration on patient outcomes.[@R20] Three other systematic reviews assessed pharmacy interventions in the primary care setting, but did not focus on collaborative care between GPs and pharmacists.[@R21] This emphasises the lack of current evidence in the growing area of GP and pharmacist collaboration.

Therefore, this protocol aims to outline the methods that will be used in a systematic review of the current literature to assess whether GP and pharmacist collaboration improves patients' risk factors or CVD management within the primary care setting.

Methods and analysis {#s2}
====================

This systematic review focuses on randomised control trials (RCTs) of interprofessional collaborations between GPs and pharmacists, assessing a reduction of patient cardiovascular risk or improvement in CVD management in the primary care setting. We have described our methods as per Preferred Reporting Items for Systematic Review and Meta-Analysis (PRISMA) for protocol recommendations, and this checklist is included as online [supplementary additional file 1](#SP1){ref-type="supplementary-material"}. Final reporting of this study will be compliant with the main PRISMA statement.
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Patients and public involvement {#s2a}
-------------------------------

Patients and public were not involved in writing this protocol.

Eligibility criteria {#s2b}
--------------------

Definitions as per PICO-D have been adapted for the purpose of this review:

Participants---participants include any patients at risk of CVD or who have established CVD or associated conditions. Definitions for CVD and related conditions are based on the Australian Institute for Health and Welfare publication.[@R1] CVD and related conditions include: coronary disease, stroke, heart failure, cardiomyopathies, rheumatic fever, rheumatic heart disease, peripheral vascular disease, congenital heart defects, type 2 diabetes mellitus and chronic renal insufficiency (excluding rheumatic fevers, rheumatic heart disease and congenital heart defects based on different aetiology/risk factors and management). For the purpose of this review, rheumatic fever, rheumatic heart disease and congenital heart defects will be excluded from the definition due to different disease aetiology and prevention/management strategies. Risk factors for these conditions include tobacco smoking, sedentary lifestyle, poor nutritional status, excessive alcohol consumption, hypertension, hyperlipidaemia, overweight and obesity and depression.

Interventions---interventions include the effect of collaboration between GPs and pharmacists versus usual care in the primary care setting. For the purpose of this systematic review, collaboration between GPs and pharmacists will include two-way collaboration for the benefit of the patient. Two-way collaboration is described as back and forth communication between the GP and pharmacist. This can be verbal (face to face or phone call) or written (letters, fax, email or medical note) communication. One-way communication will be excluded, as it does not meet our papers criteria of true collaboration. Both GPs and pharmacists must both practice in the primary care setting.

Comparator---comparator is usual care.

Outcomes---a change in patients' CVD risk, CVD parameters or associated conditions (diabetes mellitus, chronic kidney disease) parameters. Expected quantitative cardiovascular outcomes included blood pressure, total cholesterol (low-density lipoproteins/high-density lipoproteins/triglyceride changes), HbA1C, weight and smoking.

Timing---years of search from beginning of database.

Design---RCTs will be considered eligible for this review.

Exclusion criteria---articles will be excluded if they are not a journal article, not a report based on empirical research (eg, protocol, editorial), reviews and not human research.

Information sources {#s2c}
-------------------

This systematic review will involve a search of MEDLINE, EMBASE, Cochrane, CINAHL and International Pharmaceutical Abstracts databases. Further studies will also be obtained from scanning reference lists of relevant studies, hand-searching of key journals (including Circulation, Pharmacotherapy, Clinical Therapeutics, Journal of Clinical Pharmacy and Therapeutics, Journal of the American Pharmacists Association, and Pharmacy Practice) and citation searching of key papers identified for inclusion. Any study published prior to October 2018 will be included in the review.

Search strategy {#s2d}
---------------

A search strategy was developed with the initial support of a medical research librarian (online [supplementary additional file 2](#SP2){ref-type="supplementary-material"}). Keywords included pharmacists, physicians and randomised controlled trials.
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Study records {#s2e}
-------------

### Data management {#s2e1}

After searching, the shortlisted articles will be exported to Endnote X9 (Thomson Reuters, New York, USA) for storage of study records, abstracts and full text articles. Data will be stored on a password protected server-based platform, that accessible by both reviewers. At each stage of the data selection process (eg, after consolidation of all articles prior to assessing eligibility based on title and abstract), back up files of the Endnote database will be made in order to retrace any steps, as needed in the review process.

### Selection process {#s2e2}

The process of study selection will be conducted by two researchers. In the initial screening stage, the authors will conduct a title search and identify abstracts, which potentially meet the criteria for study selection. Abstracts for which it is unclear whether to include in the study will be further assessed against the criteria after acquiring full text articles. This will be done independently to reduce risk of bias. Discrepancies between two reviews will be resolved by consultation with the senior author. Detailed notations of decisions made to include or exclude studies and the rationale for these decisions will be documented. The flow of studies through selection process, together with reasons for exclusion at the full-text screen will be reported using a modified PRIMSA diagram.

Difficulties may arise when assessing studies for inclusion, and therefore rules have been established to clarify the process that will be used in this study. One common cause of confusion occurs when there is a lack of information provided in the report of a study. Where the final report does not include sufficient detail, the published protocol will be reviewed to extract further methodological details. Where a single study has multiple identified papers (duplicate reports), the paper with the maximum information will be included with all other reports from the study being referenced.

### Data collection process {#s2e3}

Once the studies for inclusion have been identified, information outlined in the standardised data extraction form (online [supplementary additional file 3](#SP3){ref-type="supplementary-material"}) will be collected. Data from all included studies will be extracted. The form will be piloted and optimised by the two reviewers using a subset of three randomly selected studies that satisfy the eligibility criteria. The two reviews will independently extract data from the rest of the included list of articles. Study authors will be emailed where there is a lack of information or need for clarification in the report of a study.
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### Data items {#s2e4}

The following data will be extracted from the included studies:General study information including study title and citation, study authors, year of publication, publication journal and any additional published reports.Characteristics of the study including aim or objectives of the study, target condition or risk factor studied, study design and criteria for recruitment of GPs/pharmacists/patients.Participant characteristics including numbers of patients, pharmacists and GPs in the control and intervention groups, baseline demographics and dropout rates.Intervention characteristics including location of study, duration of the intervention, description of the intervention, length between and number of follow-ups, methods of GP/pharmacist collaboration and any coexisting interventions implemented.Outcomes result of primary outcome and statistical significance, statistical methods used documentation of specific quantitative and qualitative outcomes of interest, Cochrane collaboration risk of bias assessment of RCTs, any economic evaluation and overall study conclusion.

### Outcomes and prioritisation {#s2e5}

The primary outcome of this study is to assess the effects of GP and pharmacist cooperation on patients' risk factor management for CVD and associated conditions (including diabetes mellitus and chronic kidney disease). The secondary outcome is to describe the different types of GP and pharmacist cooperation models.

These outcomes will be relevant to current clinical models that encourage interdisciplinary communication and increasing role of the community pharmacists in chronic disease management. This review will provide evidence of the effectiveness of non-dispensing pharmacists co-located at general practice.

### Risk of bias in individual studies {#s2e6}

The risk of bias will be ascertained by two reviewers in independently using The Cochrane Risk of Bias Tool.[@R24] The assessment will be performed at study level and will focus on selection, performance, detection, attrition and reporting bias. Additionally, Grades of Recommendation, Assessment, Development and Evaluation system will be used to summarise the quality of evidence for each outcome.[@R25]

Data synthesis and analysis {#s2f}
---------------------------

Studies will be included in data synthesis if they fulfil the eligibility criteria. Data will be presented in a descriptive narrative, and supplemented with tables and figures where appropriate. Depending on papers included, there may be a subgroup analysis of further exploration of any differences of the barriers and facilitators to intervention implementation. Meta-analysis will be performed on data if variables are comparable and there is sufficient data.

Ethics and dissemination {#s3}
========================

This study does not require ethics approval as it is a systematic review. The results of the review described within this protocol will be disseminated through presentations at relevant conferences and publication within a peer-reviewed journal. The methods employed within this review will be used to inform future reviews, specifically those exploring the impact of GP and pharmacist collaboration.

Supplementary Material
======================
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